The configuration-fixed constrained triaxial relativistic mean-field approach is extended by including time-odd fields and applied to study the candidate multiple chiral doublets (MχD) nucleus 106 Rh. The energy contribution from time-odd fields and microscopical evaluation of center-of-mass correction as well as the modification of triaxial deformation parameters β, γ due to the time-odd fields are investigated. The contributions of the time-odd fields to the total energy are 0.1-0.3 MeV and they modify slightly the β, γ values. However, the previously predicted multiple chiral doublets still exist.
Since the prediction of existence of chirality in atomic nuclei in 1997 [1] and later experimental observation of chiral doublet bands in 2001 [2] , nuclear chirality has become one of the most interesting subjects in nuclear physics. Hitherto, extensive studies have been performed to understand the phenomena and explore their possible existence in A ∼ 100, 130 and 190 mass regions [3, 4, 5, 6, 7] .
On the theoretical side, chiral doublet bands were first predicted by the particle-rotor model (PRM) and tilted axis cranking (TAC) model for triaxially deformed nuclei [1] .
Later on, numerous efforts have been devoted to the development of TAC methods [8, 9, 10, 22] and PRM models [12, 13, 14, 15] to describe chiral rotation in atomic nuclei.
It is shown that triaxial deformation and high-j valence particles and valence holes are essential for the formation of chirality in nuclei. Therefore, it will be very interesting to search for nuclei with these characters within the state-of-the-art nuclear structure models.
Relativistic mean-field (RMF) theory [16, 17, 18, 19, 20] , which relies on basic ideas of effective field theory and of density functional theory has achieved great success in describing many nuclear phenomena for both stable and exotic nuclei over the entire nuclear chart. It thus provides us a microscopic way to study nuclear structure properties including the energy and deformation for not only the ground state but also the excited state for given valence nucleon configuration. In Ref. [21] , a configuration-fixed constrained triaxial RMF approach was developed and applied to study the nuclear potential energy surface (PES). An interesting phenomenon -the existence of multiple chiral doublets (MχD), i.e., more than one pair of chiral doublet bands in one single nucleus, has been suggested in 106 Rh and other odd-odd Rhodium isotopes [22] . These predictions are based on the triaxial deformations of local minima and the corresponding proton and neutron configurations. In these studies, the time-reversal invariance was assumed from the beginning, namely, the time-odd fields were neglected.
Actually, the unpaired valence neutron and proton will generate nucleon currents and break the time-reversal invariance in nuclear state. Such effects have been found to be of great importance to reproduce the nuclear magnetic moment [23] , inertia of moment [24] as well as M1 transition rates in magnetic rotation nuclei [25] . Therefore one has to examine the existence of MχD in odd-odd Rhodium isotopes with the presence of time-odd fields.
In this work, the configuration-fixed constrained triaxial RMF approach will be extended by including time-odd fields, which is more suitable to study the triaxial structure properties of odd-mass and odd-odd nuclei. Taking 106 Rh as an example, the effect of time-odd fields on the total energy, triaxial deformations β, γ as well as configuration will be examined.
The detailed description of configuration-fixed constrained triaxial RMF approach with nucleon-nucleon interacting via meson exchange can be found in Ref. [21] and references therein. Only a brief outline, in particular with the presence of time-odd fields, will be given here.
The starting point of the RMF theory is the standard effective Lagrangian density constructed with the degrees of freedom associated with nucleon field (ψ), two isoscalar meson fields (σ and ω µ ), isovector meson field ( ρ µ ) and photon field (A µ ). Under "meanfield" and "no-sea" approximations, one can derive the corresponding energy density functional, from which one finds immediately the equation of motion for a single-nucleon orbit ψ i (r) with the help of variational principle,
where m * (r) is defined as m * (r) ≡ m + g σ σ(r), with m referring to the mass of bare nucleon. The repulsive vector potential V 0 (r), i.e., the time-like component of vector potential reads,
where g i (i = σ, ω, ρ) are the coupling strengthes of nucleon with mesons. The time-odd fields V (r) are naturally given by the space-like components of vector fields,
The non-vanishing time-odd fields in Eq. (1) with time-odd fields can be found in Ref. [26] .
A configuration-fixed quadrupole moment constraint calculation through β 2 was carried out to obtain the PES for each configuration, where β = 4π 3AR configuration is guaranteed during the procedure of constraint calculation with the help of "parallel-transport" [27] , which enables one to decompose the whole PES into several parts characterized by the quantum numbers of corresponding configurations. In Fig. 1 , the energies are given as functions of deformation β in configuration-fixed constrained time-odd triaxial RMF calculations with PK1 set [28] for 
where P c.m. = A i p i and A is the mass number. It is found that the time-odd fields and microscopic c.m. correction do not change significantly the topological structure of the whole PES but lower it down about 1.5 MeV. As a result, the energy of ground state is modified from -903.92 MeV to -905.33 MeV, which is much closer to the experimental data -906.72 MeV [29] . In Fig. 2 , we plot the energy contribution from the time-odd fields E odd (≡ c.m. and total energy difference ∆E tot between the present calculation and those in Ref. [22] as functions of deformation parameter β. The dashed line in lower panel of Fig. 2 denotes the summation of E odd and ∆E c.m. . All E odd , ∆E c.m. and ∆E tot change moderately as functions of deformation parameter β for given configuration. Furthermore, the main contribution to ∆E tot , i.e., the shift of whole PES in Fig. 1 is due to ∆E c.m. . The time-odd fields make the nucleus more bound and their contributions to energy range around 0.1-0.3 MeV. From the lower panel in Fig. 2 , it tells us that the time-odd fields will modify the time-even mean-fields and lead to ∼ 0.1MeV contribution to the total energy for all the configurations. The total energies E tot. , center-of-mass correction energy E c.m. , energy contribution from the time-odd fields E odd , triaxial deformation parameters β, γ as well as their cor- 9/2 as inputs in a triaxial rotor coupled with quasiparticles model [14, 15] , the energy spectra and the electromagnetic transition ratios for a pair of negative-parity doublet bands in 106 Rh are well-reproduced in Ref. [30] .
In summary, the configuration-fixed constrained triaxial relativistic mean-field approach has been extended by including time-odd fields and applied to study the candidate 9/2 configuration has been observed experimentally, it will be very interesting to search for the candidate chiral doublet bands with configuration νh 
